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Abstract: To investigate the regulatory effects of icariin (ICA) on the proliferation of H9C2 cardiomyocytes
injured by oxygen and glucose deprivation/reperfusion (OGD/R) and on filamin B (FLNB)/#-actin (ACTB)/cyclin
D1 (CCND1) signaling pathway, H9C2 cardiomyocytes were used as the research model. Cell viability was
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determined using the cell counting kit-8 assay. The cells were divided into three groups, normal control group,
OGD/R group, and ICA group. The normal control group was cultured under normal conditions, while the other
two groups were subjected to 4 hours of OGD followed by 2 hours of reperfusion. Enzyme-linked immunosorbent
assay was employed to measure the levels of aspartate transaminase (AST), lactate dehydrogenase (LDH), and
creatine kinase (CK). Transcriptome sequencing was performed to identify the target genes of ICA in H9C2 cells;
differentially expressed genes (DEGs) were analyzed via gene ontology (GO) functional annotation and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment. Molecular docking and molecular dynamics
simulation were used to evaluate the binding affinity between ICA and core targets. Compared with the OGD/R
group, ICA groups at concentrations of 1-10 umol-L"' exerted a significant protective effect, and the levels of AST,
LDH, and CK were notably decreased. Transcriptome sequencing results revealed that ICA significantly regulated
436 common DEGs in HI9C2 cells after OGD/R, primarily affecting biological functions such as anatomical
structure morphogenesis, protein binding, and intracellular anatomical structure, as well as signaling pathways
including focal adhesion and pathways in cancer. STRING database analysis identified core targets including
FLNB, ACTB, and CCNDI. ICA significantly reversed the OGD/R-induced upregulation of FLNB, ACTB, and
CCND1 expression. Molecular docking demonstrated strong binding between ICA and the core differential
proteins, and molecular dynamics simulation confirmed that ICA significantly maintained the stability of FLNB
protein. In conclusion, ICA can alleviate OGD/R-induced injury in H9C2, reduce the levels of AST, LDH, and CK,
and downregulate the expression of FLNB, ACTB, and CCND1. This protective effect may be closely associated
with ICA's binding to FLNB directly and subsequent mediation of the ACTB/CCND1 signaling pathway.
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Figure 1 The 2D (A) and 3D (B) molecular formula of icariin (ICA)
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Figure 2

The protective effects and differentially expressed genes (DEGs) of ICA in H9C2 cells injured by oxygen and glucose

deprivation/reperfusion (OGD/R). A: Schematic diagram of the experimental procedure; B: Effects of ICA on the viability of HIC2 cells
after OGD/R injury; C: DEGs between OGD/R group and NC group; D: DEGs between ICA group and OGD/R group; E: Common DEGs

among the three groups. n =6, x =s. P < 0.01 vs normal control (NC) group; ~ P < 0.01 vs OGD/R group
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Figure 3 Kyoto encyclopedia of genes and genomes (KEGG) of ICA treatment of HIC2 after OGD/R
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Figure 5 Expression of mRNA (A), Western blot (B) and molecular docking (C) for core genes. n =3, x +s. P < 0.01 vs NC group; P <
0.05 vs OGD/R group

Table 2 Information of molecular docking

Ingredient PubChem CID Target Uniprot ID AlphaFold ID Affinity/kcal-mol”
ICA 123133824 FLNB 075369 AF-075369-F1 -85
ACTB P60709 AF-P60709-F1 -6.8

CCND1 QO6FI00 AF-Q6FI00-F1 -7.9
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Figure 6 ICA binds to FLNB and maintains its structural integrity. A: Root mean square deviation (RMSD); B: Root mean square

fluctuation (RMSF); C: Radius of gyration (Rg); D: Typical diagrams at different time periods during molecular dynamics simulation
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